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ABSTRACT

A gravity survey of the southwest corner of the Nevada Test Site
was completed during 1979-80 as part of an effort to characterize a
possible radioactive waste storage site in granitic rocks. The survey
outlined a large, broad, and flat gravity high centered near Wahmonie
Site. Combined geophysical data indicate that the anomalous area is
underlain by a dense, magnetic, and possibly intrusive body. Gravity
data show a +15 milligal Bouguer anomaly coincident with a large
positive aeromagnetic anomaly. The data reveal a prominent fault at the
west edge of the inferred intrusive. Both gravity and magnetic
anamalous highs extend NNE. over a horst composed predominantly of
rhyodacite of the Tertiary Salyer Formation. Local aeromagnetic highs
are closely associated with two granodiorite exposures on the eastern
edge of the horst. A local gravity high of about +2 milligal is
centered directly over the southern granodiorite exposure and another
high is centered over the northern exposure. A steep gravity gradient
outlining the gravity high coincides with the outer edge of a zone of
hydrothermal alteration which surrounds the horst. The gravity gradient
probably marks the approximate limit of an intrusive body.



INTRODUCTION

A gravity survey of Wahmonie Site was initiated in July 1979 by the
USGS (U.S. Geological Survey) as part of an effort to characterize
possible radicactive waste storage sites, on behalf of the NVOO (Nevada
Operations Office) of the DOE (U.S. Department of Energy).

The specific objectives of the study were to gather regional and
detailed gravity data, to present a detailed gravity contour map of the
area, and to delineate and interpret the gravity anomaly located near
Wahmonie Site. The data presented include: complete Bouguer anomaly
maps, residual gravity anomaly maps, and the principal facts for each
gravity station.

The interpretation of the gravity anomaly maps was based primarily
on existing geologic information, density measurements, and two-
dimensional computer modeling. Other wunpublished preliminary
geophysical data, including aeromagnetic, ground magnetic, seismic
refraction, and electrical resistivity methods, were wused as
supplementary constraints for the interpretation. Gravity models were
made along several profiles, including one coincident with a ground
magnetic traverse and another coincident with a seismic refraction
profile.

The gravity observations were made with LaCoste and Romberg gravity
meters G17B and G177. Both meters were periodically checked over
gravity meter calibration 1loops in Nevada (Charleston Peak) and
California (Mt. Hamilton). The reduction of the gravity data included
removal of the effect of earth tides, instrument drift, latitude
correction, free-air correction, Bouguer correction, curvature
correction, and the terrain correction to a radial distance of 166.7 km
(103.6 mi) for each station.

The purpose of the report is to present the gravity data and the
resulting geophysical interpretation of the subsurface structure of
Wahmonie Site, and to provide information on the nature and extent of an
inferred intrusive granitic body that may be buried beneath Wahmonie
Site. This report is part of the geophysical investigations necessary
to evaluate Wahmonie Site as a possible nuclear waste repository in
granitic rocks at the NTS (Nevada Test Site).
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LOCATION

The study area lies within the Skull Mountain 71/2 minute quadrangle
and is located on the NTS, southern Nye County, Nevada (fig. 1). The
study area includes most of Area 26 and parts of Area 6, 14, 25, 27, 28,
29, and 401 (fig. 2). The NTS is about 112 km (70 mi) WNW. of Las Vegas
along U.S. Highway 95 (fig. 3). The NTS has about 3,500 km? (1,350 miZ)
of controlled area and is adjacent to the Nellis Air Force Bombing and
Gunnery Range. Public access to the NTS is not permitted. However,
once security checks are obtained, the study area is easily accessible
(fig. 2). Mercury Highway, a 2~lane paved road, connects U.S. Highway
95 to Mercury and the forward areas of NTS. Cane Spring Road, a 2-lane
paved road, branches from Mercury Highway and bisects the study area
into north and south halves. Numerous but seldom used jeep trails
intersect Cane Spring Road and quickly become rugged., Four-wheel drive
vehicles with high ground clearance are recommended.

TOPOGRAPHY AND HYDROLOGY

The topography and drainage of the NTS area are typical of the
Basin and Range province where closed basins are separated by ranges,
hills, and mesas. There are three prominent intermontane valleys at the
NTS: Jackass Flats, Frenchman Flat, and Yucca Flat (fig. 3). In the
study area (plate 1), Jackass Flats ranges in elevation from about 790 m
(2,600 ft) to 980 m (3,200 ft). Mountain ranges typically rise 610 m
(2,000 ft) to 910 m (3,000 ft) above the basins. The two highest peaks
in the study area, Skull Mountain to the south and Lookout Peak to the
north, rise to 1,821 m (5,975 ft) and 1,722 m (5,651 ft),
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Figure 1.--Index map of the Nevada Test Site showing the
outlines of geologic maps and the location of the study area

(ruled area).



€ 600 000"

€700 000"

i ——— - E— : "¥°1 ; ki

i _{ % %0 000m
I i
!
!
!
_ !
T |
\ h i
\\ I H

\ |
e \ 'y —d -

37400’

N800 000 [

ey

700000 i

36°30°

areo 12

NEVADA
TEST SITE

.

compsies

BUFFER ZONE | =

RN

Area 3 -$\
p

5 10 MILES
J

(o]
—

T T T
[ s 0 ] KLOMETERS
100,000400t @< bOMed on Nevodo Swose Coordwte System
Comiral  2one

! Tatw,

h
{ UE25a-3 ; /
SNRDS L

A

Lotnrop
We!ls

22

Mercury

| ?s!

et
Tt
22J = Sleasvegos

LINCOLN CO

9

NYE CO
CLARK CO

S

LINCOLN CO

CLARK CO

N 230 ONOm

N200 000 ™

€ 150000 m

Figure 2.--Index map of the Nevada Test
outlines of numbered test areas and the location

(ruled area).

€200 000 m

Site showing the

of the study area



L
Y

1

NEVADA

.[—--—--- PR—

|

Carson City

<

|

of figure
as Vegas

Area
o/
7,
N

AN

Ne

26 MILES

|
|
o
|

|

40 KILOMETERS

" Figure 3.--Index map of a part of southern Nevada showing the

location of the study area.

5



respectively. Kiwi Mesa, a prominent feature of the Skull Mountain
quadrangle, rises 610 m (2,000 ft) above Jackass Flats to an elevation
of 1,500 m (4,900 ft). North of the Horn Silver mine, a prominent ridge
trending N.10°E. rises as much as 323 m (1,062 ft) from the low drainage
divide between east Jackass Flats and Wahmonie Flat.

Drainage in the NTS area is primarily by the subsurface flow of
ground water. Water flows both through the alluvium and along fractures
in Paleozoic carbonate rocks that underlie the basins and intervening
ranges. Winograd (1962) presented evidence for the interbasin
circulation of ground water through carbonate rocks of Paleozoic age at
the NTS, including the three 1large intermontane valleys of Jackass
Flats, Frenchman Flat, and Yucca Flat., Eakin and others (1963, p. 23)
found that available water-table altitudes for wells in the three larger
basins of the NTS were enough alike that hydraulic connection between
the basins, as opposed to separation, seemed more probable.

Ground water in the valley fill and Tertiary volcanic rocks at
Yucca Flat are draining into the underlying Paleozoic carbonate rocks
(Winograd, 1962, p. 44). Ground water in these Paleozoic rocks flows
southwestward toward Ash Meadows in the Amargosa Desert (fig. 3).
Jackass Flats and the Amargosa Desert are also connected hydrologically
by the flow of ground water through highly fractured carbonate aquifers
which underlie and flank the basin and through welded tuffs which occur
in the upper part of the Tertiary volcanic rock sequence. The welded
tuff aquifer is a major source of water supply in Jackass Flats. 1In
other areas of the NTS the welded tuff appears to be an aquitard. The
welded tuffs appear to be a source of water only in structurally deep
intermontane basins, where they occur within the zone of saturation
(Winograd and Thordarson, 1979, p. C31). Similar to the carbonate
aquifers, these strata transmit water primarily through fractures and
have a wide range in transmissibility from 280 to 120,000 gpd (gallons
per day) per foot, with a median of 3,700 gpd per foot (Winograd, 1962,
p. 29).

The static water level in two wells in Jackass Flats is about 730 m
(2,400 ft) above sea level (table 1). Well J-11 has a static water
level 316 m (1,037 ft) below the surface and an alluvial thickness of
312 m (1,025 ft)., Well J-12 has a ground water level at 226 m (741 ft)
below the surface with an alluvial thickness of 157 m (515 ft). (See
Moore, 1962, p. 27-34.)

Although the regional water table in Wahmonie Flat is at a depth of
518 m (1,700 ft), perched water occurs throughout most of Area 401 in
eastern Wahmonie Flat (Johnson and Ege, 1964, p. 19). Water levels in
eastern Wahmonie Flat are summarized in table 2.



Table 1.--Water-levels in Jackass Flats, Nevada Test Site1

Depth of Water-Table Water-Table Alluvial
Well Well Depth Altitude Thickness
(ft) (ft) (ft) (ft)
J-11 . . 1,329 1,037.5 2,407 1,025
J-12 . 887 741.4 2,387 515

TModified from Moore (1962, p. 27-34).

Table 2.--Water-levels averaged over a six-day period in
Area 401, Wahmonie Flat, Nevada Test Site

Drill Elevation of Water-Table Water-Table
Hole Drill Hole Depth Altitude
(ft) (ft) (ft)

Pluto=4 « s o o & 4,152 109 4,042

=5 s ¢« s o+ o« 4,041 81 3,960

=6 ¢ ¢ s o s » 4,09 167 3,924

=7 o« ¢ o o o o 4,091 159 3,932

-10 « ¢« « « s » 4,060 129 3,931

=11 ¢« ¢ s ¢« s » 4,060 126 3,934

=12 « s s o s » 4,060 128 3,932

TModified from Johnson and Ege (1964, p. 20).



GEOLOGY

General

The NTS lies near one of the thickest parts of the Paleozoic
Cordilleran miogeosynclinal section. Alluvial basins constitute about
30 percent of the area, upper Paleozoic and uppermost Precambrian
sedimentary rocks form approximately 30 percent of the outcrops, and the
remainder consists primarily of Tertiary volcanic and intrusive rocks
(Ekren, 1968, p. 11). Ball (1907) reported a geologic reconnaissance of
part of southern Nevada and eastern California which now include parts
of the NTS. Johnson and Hibbard (1957) recognized 17 Paleozoic
formations and one of Tertiary age at the NTS. Their Tertiary Oak
Spring Formation was later divided, raised to the rank of Group, and the
term finally abandoned (Orkild ,1965, p. RAd4).

The Paleozoic formations are Early Cambrian to Early Permian and
consist of miogeosynclinal shallow-water deposits including limestone,
dolomite, quartzite, shale, and conglomerate. Uppermost Paleozoic and
Precambrian sedimentary rocks have nearly 12,200 m (40,000 ft) of
exposed thickness (Ekren, 1968, p. 12).

The Mesozoic Era is represented by scattered granitic plutons
including the Climax, Gold Meadows, and Twinridge stocks which crop out
in the NE. section of the NTS. Six biotite samples from the quartz
monzonite of the Climax stock yielded an average K-Ar date of 93 m.y.
(Cornwall, 1972, p 14). The age of quartz monzonite from the Gold
Meadows stock, determined by K-Ar, is 91.8 + 2.6 m.y. (Cornwall, 1972,
p. 14).

Tertiary rocks of the NTS consist predominantly of ash-fall and
ash-flow tuffs. (See Ross and Smith, 1961, p. 3-8, for definition of
terms.) The tuffs are dominantly rhyolitic in composition and range in
age from 26 to 7 m.y. The Tertiary volcanic rocks are represented by a
composite section more than 9,000 m (30,000 ft) thick (Ekren, 1968, p.
13-14).

Wahmonie Site Geology

A generalized geologic map of the Skull Mountain quadrangle
modified from the geologic map of Ekren and Sargent (1965), is shown in
figure 4. Most of the Tertiary volcanic rocks have been combined into
one unit. The-site specific geology includes the horst (hereafter
referred to as the Wahmonie horst) trending NNE. and the immediately
surrounding area. The horst is about 1.6 km (1 mi) wide, about 4.8 km
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(3 mi) in length, and is predominantly composed of rhyodacite of the
Late Miocene Salyer Formation. Two Tertiary granodiorite intrusive
bodies occur along the eastern margin of the Wahmonie horst. The
northern granodiorite body is closely associated with and nearly
encircles a small outcrop of the Eleana Formation of Carboniferous age
(plate 1) which may be a roof pendant. The Eleana outcrop consists of
light-green to tan quartzite, calcareous sandstone, and conglomerate
(Ekren and Sargent, 1965). Other, smaller intrusive bodies are present
within the horst and are composed of andesite, rhyolite, and intrusive
breccia.

The Wahmonie horst is completely surrounded by a zone of
hydrothermally altered Tertiary volcanic rocks of the Wahmonie
Formation; these rocks include altered andesite, dacite, latite, and
tuff that are difficult to distinguish megascopically.

Salyer and Wahmonie Formations

The Tertiary Salyer and Wahmonie Formations are composed of a
series of lava flows, volcanic breccia, tuff, and sandstone. The Salyer
Formation, which exceeds 700 km2 300 mi“) in extent, is centered near
Mt. Salyer and Cane Spring in the Cane Spring quadrangle (fig. 10):; has
a maximum thickness of 600 m (2,000 ft), and a volume of 80 km~ (20
mi~). The Wahmonie Formation owverlies the Salyer Formation, has an
areal extent exceeding 1,300 km? (500 mi“) near its type area in
Wahmonie Flat, a maximum thickness of 1,100 m (3,500 ft), and a volume
of about 100 km> (25 mi3). (See Cornwall, 1972, p. 23.)

Rocks of the Wahmonie Formation are generally more mafic, contain
primary hornblende, are less altered, and consist mainly of lava flows
and related tuffs. Rocks of the Salyer Formation are more acidic,
contain primary pyroxene and secondary hornblende, are more altered, and
consist of breccia flows, interstratified tuff, sandstone, and volcanic
breccia. Chemically, the Wahmonie Formation ranges from rhyodacite to
dacite whereas the Salyer Formation is dellenitic to rhyodacitic in
camposition. The chemical and mineralogic similarities of the two
formations indicate that they are comagmatic. (See Poole and others,
1964, p. A43.) Rocks of the Wahmonie and Salyer Formations are probably
genetically related to the volcanic assemblages in the Wahmonie horst
(plate 1) and are believed to be extrusive equivalents of the
granodiorite (G. L. Dixon, oral cammun., 1980).

The lower and upper parts of the Wahmonie Formation have been dated
by Kistler (1968, p. 255), at 12,9 and 12.5 m.y., respectively using the
potassium=-argon method. The Salyer Formation is older and is Late
Miocene.

10



STRUCTURE

The principal structures at the NTS include thrust faults,
concentric and radial faults associated with doming in volcanic centers,
high-angle normal faults related to Basin and Range faulting, and
strike-slip faults. Ekren and others (1968, p. 247) recognize two
systems of faulting at the NTS. The earlier system consists of two
sets, one striking northeast and the other striking northwest. The
earlier set is developed only in rocks older than 17 m.y. The younger
system strikes north and cuts 14 m.y. old tuff that is not cut by the
older system. The north-trending faults thus developed between 17 and
14 m,y. ago. In the southern part of the NTS, north-trending faults
gradually change strike to the northeast. The change in strike is
believed to be caused by drag due to the right-lateral movement along
the Las Vegas Valley shear zone (Ekren and others, 1968, p. 247).,

There are two prominent fault trends in the study area., Steep-
angle normal-faults trend NNW. in the northernmost part of the area,
whereas faults bounding the Wahmonie horst and those within Skull
Mountain trend NNE. Faulting within the horst generally trends NNW. and
is most intense in the rhyodacite rocks of the Salyer Formation (plate
1).

Rhyodacite rocks of the horst show flow layering with dips
generally ranging from 20° to 40°. Several folds outlined by flow
layering in the basalt of Kiwi Mesa and the dacitic flows of Skull
Mountain probably reflect the underlying topography (Ekren and Sargent,
1965).

MINERAL RESOURCES

The Wahmonie mining district is located in the Skull Mountain 7V,
minute quadrangle, about 3 km (2 mi) north of Skull Mountain, near the
low drainage divide between Jackass Flats and Wahmonie Flat (plate 1),
Mineralization at the Horn Silver mine occurs along quartz viens and
seams associated with shear 2zones in the hydrothermally altered
andesites, latites, dacites, and tuffs of Wahmonie Flat. Exploration at
the Horn Silver mine began before 1905 (Ball, 1907, p. 140). The
district was later rediscovered with a strike of high-grade silver-gold
ore, by McRea and Lefler in 1928. An Engineering and Mining Journal of
that time carried an article stating that about 3 weeks after the
strike, Wahmonie Camp had a population of about 200, Although only
minor shipments of ore were made, the Wingfield interests sank a 150-
meter (500-foot) vertical shaft at the Horn Silver mine. In 1951, the

11



Wahmonie property was held by location by C. M. Dubois of Los Angeles,
Calif., who stated that $32 ore was found on the 20-meter (65-foot)
level. (See Kral, 1951, p. 206~207.)

Recent geophysical exploration including VES (vertical electrical
soundings) and IP (induced potential) methods indicate that the
Wahmonie district would make an attractive minerals exploration target
(D. B.Hoover, written commun., 1980).

GRAVITY METHODS

General

Standard gravity corrections were used on the data gathered during
the field survey, similar to those used in cammercial gravity reduction
methods (Dobrin, 1960, p. 188). The corrections include: (a) the earth-
tide correction, which removes the effect of the tidal attraction of the
sun and moon, (b) the instrument drift correction, (c) the free-air
correction, which accounts for the fact that each station is at a
different elevation, (d) the Bouguer correction, which accounts for the
attraction of rock material between the station and sea level, (e) the
latitude correction, which takes into account the variation of the
earth's gravity at sea 1level, (f) the curvature correction, which
corrects the Bouguer correction for the effect of the earth's curvature
to 166.7 km (103.6 mi), and (g) the terrain correction, which remowves
the effect of topography to a radial distance of 166.7 km (103.6 mi).

LaCoste and Romberg gravity meters G17B and G177, with calibration
factors of 1.00252 and 1.0003, respectively, were used in the gravity
survey. Both meters were periodically checked on calibration loops in
Nevada (Charleston Peak) and California (Mt. Hamilton) prior to and
after the field survey. The meters were run together on most of the
detailed stations in the study area. All gravity data obtained in the
survey were reduced using the Geodetic Reference System of 1967
(International Union of Geodesy and Geophysics, 1971) and referenced to
the IGSN 1971 gravity datum (Morelli, 1974, p. 18) by means of base
stations tied to the IGSN gravity datum at Indian Springs and Las Vegas,
Nev.

Elevation Control

All gravity readings were made on bench marks, at photogrammetric
"spot" elevations, or on surveyed points. Photogrammetric spot
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elevations are considered accurate to within + Y, of the 6-meter (20-
foot) contour interval or +3 m (10 ft). A 3-meter (10-foot) uncertainty
in elevation results in a Bouguer anomaly uncertainty of 0.6 mGal, a
value which is well below the allowable error for most regional gravity
work. BAll detailed gravity stations were surveyed using an electronic
distance-measuring instrument that transmits a modulated infrared light
beam to a retro-flector target, which sends the beam back to the
instrument. The phase shift between the transmitted and received
signals is proportional to the slope distance being measured. The
instrument is capable of measuring slope distance and zenith angle
simultaneously and then calculating horizontal and vertical distances
automatically. The detailed stations were surveyed by employees of the
USGS and are believed accurate to within +0.1 m (+0.3 ft) vertically
from a reference bench mark.

Terrain Corrections

The terrain correction removes the effect of material higher than
the gravity station and the effect of material needed to fill in any
valleys below the station. Because the attraction of material at an
elevation higher than the station has an upward wvertical component that
is opposite to the earth's gravity, its effect is removed by adding the
correction to the observed gravity value. The effect of rock material
needed to fill in valleys below the station has already been subtracted
in the calculation of the Bouguer correction. The attraction of this
material must be added to the observed gravity to restore what was
subtracted in the Bouguer correction. Thus, the terrain correction is
always added to the observed gravity whether the topographic feature is
above or below the station. (See Dobrin, 1960, p. 189.)

The terrain correction procedure used in the reduction of the
gravity data is similar to that discussed by Robbins and others (1974),
in which manual corrections were computed to a radial distance of 0.59
km (0.37 mi) (outer radius of the Hayford zone "D") fram each gravity
station and extended by digitization and computer analysis to a radial
distance of 166.7 km (103.6 mi).

The Hayford-Bowie "AB" zone extends to a radial distance of 68 m
(223 ft) fram the gravity station. Since topographic maps do not show
the detail needed this close to a station, terrain corrections for the
AB zone were estimated in the field with the aid of tables and charts.
The few stations that weren't easily calculated in the field were
sketched and later calculated in the office by more complex methods
outlined by Dobrin (1960, p. 171-178) and Nettleton (1942, p. 102-127).

The "C" and "D" zone corrections were calculated by averaging

compartment elevations on a circular template based on Hayford's system
of zones (Swick, 1942, p. 66). Several modifications to make the system
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faster and more accurate were made by S. L. Robbins and others (1974, p.
4) including extended and recomputated terrain correction tables, and a
system of subzones.

The terrain correction for each station from a radial distance of
0.59 km (0.37 mi) to 166.7 km (103.6 mi), was made using a computer
program by Plouff (1966, 1977) that is based on a grid of geographic
coordinates where average elevations are digitized from topographic
maps. Corrections for the radial distance from 0.59 km (0.37 mi) to
2.0 km (1.2 mi) use average digitized elevations of 1/4 x 1/4 minute
campartments, corrections fram 2.0 km (1.2 mi) to 5.00 km (3.1 mi) use
1/2 x 1/2 minute compartments, corrections from 5.0 km (3.1 mi) to 20.0
km (12.4 mi) use 1 x 1 minute compartments, and corrections from 20.0 km
(12,4 mi) to 166.7 km (103.6 mi) use 3 x 3 minute compartments.

BULK DENSITY

Hazelwood (1963, p. 25-26) separates rock densities at the Nevada
Test Site into three groups; the first group consists of Precambrian and
Paleozoic rocks that range in density from 2.49 to 2.85 c_;/c:n3 and
average 2.67 g/cm3. The second group is composed of Cenozoic volcanic
rocks that range from 1.78 to 2.87 g/cm3 and average about 2.40 g/cm3.
The third group consists of nonwelded and partially welded ash-flow
tuffs and alluvium and average about 2.00 g/cm3. Densities of rock
samples from the NTS are summarized in table 3.

Paleozoic rocks of the Eleana Formation are exposed in the
northeast edge of the Wahmonie horst and are limited in areal extent.
Seven meta-sediment samples, mapped as the Eleana Formation, range in
density from 2.98 to 3.18 g/cm® and average of 3.12 g/cm3. X~ray
dif fraction analysis shows that these rocks are composed predominantly
of diopside, a calcium-rich pyroxene that ranges in density from 3.2 to
3.3 g/an3. Two samples of light-tan quartzite samples of the Eleana
Formation in the Wahmonie horst have densities of 2.58 to 2.63 g/cm3
with an average of 2.61 g/cm3. Other Paleozoic rocks, from Yucca Valley
and Area 9 (figs. 2,3), have mean bulk densities of 2.65 and 2.63 g/cm3,
respectively. Twenty core samples fram drill hole UE25a-3 (fig. 2)
average 2.54 g/cm3 for an altered argillite interval of the Eleana
Formation (Maldonado and others, 1980, p. 38). Twenty-three samples of
Tertiary granodiorite from the Wahmonie horst have a mean bulk density
of 2.65 g/cm3 with a range of 2.60 to 2.69 g/an3. Although considerably
younger, the Tertiary granodiorite is very similar to the Mesozoic
Climax stock granodiorite in Area 15 (fig. 2), in which 3 samples have a
density of 2.64 g/cm3 and 15 samples have a density range of 2.61 to
2.69 g/o::n3 with an average of 2.68 g/an3.
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Eight samples of intrusive blue~gray to black andesite from the
Wahmonie horst range in density from 2.62 to 2.70 g/an3 and average of
2.66 g/cm3. Rhyodacite of the Salyer Formation, which constitutes most
of the Wahmonie horst, ranges in bulk density from 2.53 to 2.65 g/c:n3
and averages 2.59 g/cm3. Eighteen samples of hydrothermally altered
rock of the Wahmonie Formation have a mean bulk density of 2.36 g/cm3.
Samples of dacite porphyry from the Wahmonie Formation from five drill
cores in eastern Wahmonie Flat, Area 401 on the Cane Spring quadrangle
(figs. 2, 8) range in dry bulk density from 1.35 to 2.55 g/cm3 and
average 2.27 g/am”, and show a range in grain density from 2.17 to 2.63
g/cm” with an average of 2.54 g/<':m3 « Dacite porphyry of the Wahmonie
Formation fram drill hole Pluto-1 in eastern Wahmonie Flat ranges in dry
bulk density from 1.81 to 2.43 g/cm3 and averages 2.27 g/cm3. Tertiary
volcanic rocks from the Massachusetts Mountain (fig. 2) and Mt. Salyer
(fig. 8) areas range in bulk dens<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>